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(54) Circuit boards for fluid control 

(57) A circuit board (10) having elec- 
trical components (42 and 44) and fluid 
control components (38) thereon Is 
made up of a board member (14 to 18) 
with ducts (20, 32 and 34) formed 
therein running from fluid plug termin- 
als to ports in a component support 
face (24) of the circuit board where they 
are Joined up with inlet and outlet ports 
of the fluid components (38). 

An electrical plug connector (42 
and 44) for the separate, electrical hy 
controlled fluid components (38) has a 
direction of plugging that is normal to 
the said component support or mount- 
ing face (24). 
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SPECIFICATION 

A circuit board 

5 The present invention is with respect to a circuit 
boards, and more specially to such a board having a 
board body fitted with electrical components and 
fluid controlling or controlled components (herein 
named "fluid components") and with a connector 
10 having in-line electrical end fluid terminals pointing 
in s common direction. 

Such circuit boards may be used for electrical- 
pneumatic controls with a board member In the form 
of a printed circuit board fitted with the electronic 
15 components. Furthermore the pneumatic compo- 
nents, as for example solenoids, and pneumatic plug 
terminals, are screwed on the circuit board. By 
pushing the circuit card or board into a part of an 
apparatus designed therefor and having electrical 
20 plug contact terminals forfunctioning with the 
electrical plug contact terminals on an edge of the 
circuit board, which for their part are joined up with 
the fluid terminal plugs screwed on the circuit board, 
it is possiblefor the electrical and fluid connections 
25 to and from the circuit board to be produced. 

For joining up the fluid components withthefluid 
terminals on the circuit card, and for Joining thBm 
with each other, flexible pipe connections have been 
so far used in the art, whose ends are slipped over 
30 nozzles of the fluid terminals or of the fluid compo- 
nents as the case may be. 

The putting together of the fluid components on 
such a prior art design of circuit card is for this 
reason likely to be very slow work. 
35 Furthermore the different pieces of connection 
pipe will be sticking out from the circuit card so that 
the cards have to be fixed in place well clear of each 
other to make certain that there is no chance of any 
of the connection pipes being pulled off by chance 
40 on plugging a circuit card in place. 

One purpose or object of the present invention is 
that of so designing a circuit board or card of the sort 
noted hereinbefore that the fluJd components may 
be fixed in place more simply thereon, 
46 A still further purpose of the invention is making it 
possible a number of such cards of the sort in 
question to be placed nearer to each other without 
any danger of damaging the ducts means of such a 
board or card. 
50 For effecting this and further purposes of the 
invention a circuit board comprising a board body* 
electrical and fluid components fitted on said body, 
and electrical and fluid plug terminals in the form of 
an in-line assembly, is characterized in that said 
55 terminals have e common direction of plugging, 
ducts being formed within the board body with each 
of the ducts running between one of the fluid 
terminals and a port placed In a component mount- 
ing face on said board body. 
60 In the circuit card of the present invention the 
different fluid ducts are mad a part of the board 
member so that the same may be looked upon as 
having the function of a sort of circuit board made 
with a duct connection system that is much like the 
65 printed wiring of a printed circuit board but is 



different thereto only inasfar as It has a fluid 
conducting and switching function in place of an 
electrical one, on which the fluid components only 
have to be mounted, something that is may be done 

70 quite simply, ft being possible for the desired fluid 
connections between a given component and the 
terminals to be made on the component mounting 
face without any connection hoses being needed. 
In the case of the circuit card of the present 

75 invention the system of connections of the different 
ducts is fixed right from the time the circuit card is 
produced without any chance of them being 
changed or positioned in error later. Furthermore the 
ducts take up very little space and are well safe- 

80 guarded right Inside the card or board member. In 
practice more than 50 % less apace is needed. 

A number of different further developments of the 
invention are claimed in the dependent claims. 
As part of one such further possible development 

85 of the invention, the board is in the form of a 
laminated structure with at least two board mem- 
bers, the inner connection ducts are in the form of 
channels in the interface between one board and the 
other or next board and the channels are joined up, 

90 by way of through holes in the boards, with the said 
mounting face, such through holes having a direc- 
tion component normal to the plane of the board. 

This outgrowth of the Invention makes It possible 
for simple molds to be used for manufacturing the 

95 drfferent single board members with a number of 
different ducts in different planes of the board body. 

In keeping with a further idea on which the 
invention is based, the board member Is made of 
hard foam material, at least in the part thereof 

1 00 forming the component mounting face. This makes 
it very simple for the fluid components to be sealed 
on the said face simply by placing them in contact 
therewith inasfar as the hard foam material will be 
somewhat bent thereby and a fluid tight Join will be 

1 05 produced. Furthermore, if such hard foam material Is 
used, the fluid components may be fixed directly on 
the mounting face by using screws, as for example 
self-tapping ones, for which pilot holes will have 
been drilled in the board beforehand. 

1 10 Within the general framework of the present 
invention, ft is possible for the board member and 
the fluid components to have plug terminals, work- 
ing together with each other, thereon and having a 
pJugglng direction normal to the said mounting face. 

115 This then makes It possible for the separate fluid 
components, that have electrical control terminals 
thereon, to be positioned on the component mount- 
ing face in a single plugging operation and the fluid 
connections will then all produced at the same time. 

1 20 When they are so put into position the components 
will be kept fl retry in place by the electrical terminals 
for the time being till they are then able to be fixed in 
position by fastening means such as screws. Such 
screwing in position is in fact made simpler because 

125 of the supporting effect of the electrical terminals. 
The plug terminals of the fluid components may 
be placed running out to the side past the compo- 
nents themselves while the fixed plug terminals are 
placed on the board member the right distance to 

130 the side clear of the positions of mounting of the 
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components. This makes ft possible to see that the 
electrical connection wires and the fluid connection 
ducts are kept separate from each other, this being 
of value in connection with simple assembly and 
5 production and furthermore when it comes to look- 
ing for errors in the system. 

The board may furthermore have first positive 
locking means functioning with second matching 
positive locking means as part of a circuit board 
10 housing. Such a housing may have at least one 
mounting position for a further such circuit board. 
The housing may have further locking means on Its 
outer side for use with matching positive lacking 
means in a hollow of the housing. 
15 Such further developments of the design are 
generally to make it simpler for a single circuit board 
or a number of such circuit boards to be put in place 
In a hollow or socket and give a useful effect in 
In fact when the housing is made with the further 
20 mounting position for a further circuit board, one 
such board having mostly electrical components 
may be housed in the housing in addition to a circuit 
board mainly fitted with fluid components, the two 
boards then functioning as single unit this making it 
25 specially simple to come across any errors or 

damage, if present and boards that are no longer In 
working order may be simply replaced. 

An account will now be given of one working 
example of the invention using the accompanying 
30 figures. 

Figure 1 is an end-on view of a circuit board 
having electrical and fluid controlling components 
therein, looking in the direction of plugging. 
Figure 2 Is a view looking down on the circuit 
35 board or card of Figure 1. 

Figure 3 is a view from the side of the circuit card 
to be seen in Figures 1 and 2. 

Figure 4 Is a cross-section through the circuit card 
of the Figures 1 to 3. 
40 In the figures the reader will see a circuit board 
generally numbered 10, that is siidlngly taken up in a 
housing 12, whose one half is to be seen broken 
away In the Figure. 
The circuit board 10 is made up of three board 
45 members 14, 16 and 18 placed flatwise on top of 
each other. The board members are made of hard 
foam material and are joined together by adhesive, 
for example. In the face or interface, to be seen on 
the right in Figure 4, of the board member 16 surface 
50 channels 20-0 to 20-9 are formed, each of same 
opening at one end into an outlet or power port 22 in 
a free face, forming a component mounting face 24, 
of the board member 18. The other ends of the fluid 
ducts In the form of the surface channels 20 shut off 
55 on their otherwise open sides by the board member 
14 are each joined up with a different one often fluid 
plug terminals or spigots 26-0 to 26-9, supported and 
forming part of an in-line terminal assembly 28. 
Furthermore there are ten inlet ports 30 opening at 
60 the component mounting face 24 and they are joined 
up by way of surface channels 32 in the side face, to 
be seen on the right in Figure 4, of the board 
member 18 with a further channel 34, running in the 
length direction of the board 18. The channel 34 
65 together with the limiting face of the board member 



1 6 to be seen on the left in Figure 4 makes up an inlet 
duct that is joined up with a plug terminal 38 for the 
supply of fluid under pressure, the terminal 36 being 
joined up with the in-line terminal assembly 28. 

70 The different channels are placed symmetrically in 
relation to the lengthways middle plane of the board 
members 1 4, 1 6 and 1 8 so that on each side of the 
said middle lengthways plane there are five mount- 
ing positions or points for fluid components* In the 

75 present working example these components are 
taken to be 2/2 solenoid valves 38-0 to 38-9. 

The solenoid valves 38 are kept in place directly on 
the assembly made up of the boards 14 to 18 by way 
of serf tapping screws 40 so that the inlet and outlet 

80 ports of the valves, placed in the surface next to the 
board assembly, are air-tightly joined up with the 
outlet and inlet ports 30 and 22. 

In their side face next to the middle of the circuit 
board the solenoid valves 39 in each case have two 

85 electrical knife contact terminals 42 (Figure 4) plug- 
ged In between contact springs 44 therefor. The 
contact springs 44 are so designed that the solenoid 
valves may be moved in a direction normal to the 
plane of Figure 2 towards the mounting face 24, the 

90 knife contacts 42 then automatically taking up posir 
tions between the contact springs 44 when such 
mounting motion takes place* in this way the 
solenoid valves 38 are kept in place even before 
driving home the screws so that the screwing 

95 operation is in fact made simpler. 

Each of the contact springs 44 has a soldering lug 
46 formed thereon for connection with electrical 
wiring. 

The contact springs 44 are positioned in a plug 

100 housing 48 by molding, that is to say locked in place 
by molding the resin of the housing 48 round them. 
The housing 48 is seated on a fin 50 running along 
the board 18 in the length direction thereon. Th& 
housing 48 has slots 52, through which the knife 

105 co ntacts 42 may be freely moved into position. The 
complete assembly made up of the contact springs 
44 Is shut off by a cover 54, that for its part is fixed on 
the plug housing 48 by way of screws 56. The 
different electrical conductors running to the contact 

1 10 springs 44 are joined up with an electrical plug 
connector 58 with a cable 60. 

As may be more specially seen from Figure 4, the 
board 14 has side wings 62 that are locked into 
dovetail grooves 64 in the housing 12. To keep the 

115 circuit board 10 locked in the housing 12 there are 
sprags 66 (see Figure 2) acting as locking means, 
that are screwed in place by screws 68 on the in-line 
terminal assembly 28 and take effect on the housing 
12. 

120 As the reader will more specially be able to see 
from Figures 3 Bnd 4, the housing 12 is so large in 
size that there is still room In it for a second circuit 
board. This circuit board may be designed on the 
sa me lines as the circuit board 1 0, or it may be fitted 

125 with mostly electronic components for controlling 
the different solenoid valves 38. 

As will be seen from the Figures, the housing 12 
has dove-tail section slots 64 on its inner side, while 
fts outer faces are ribbed at 70 so that the unit made 

130 up of the circuit boards and the housing 12 may 



slipped into an enclosure therefor. 

At its end 12 the housing 1 2 may be shut off by a 
cover (not to be seen in the figures) kept in place by 
adhesive or by e snap-on locking system so that the 
6 housing 12 and the circuit boards as a unit placed 
therein positioned therein are safeguarded against 
dust and moisture. 
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CLAIMS 

10 

1. A circuit board comprising a board body, 
electrical and fluid components fitted on said body, 
and electrical and fluid plug terminals in the form of 
an in-line assembly, said terminals having a com- 

15 mon direction of plugging, ducts being formed 
within the board body with each of the ducts running 
between one of the fluid terminals and a port placed 
in a component mounting face on said board body* 

2. A circuit board as claimed frt claim 1 wherein 
20 said board body is made up of at least two board 

members joined flatwise together, said ducts being 
In the form of channels In at least one such member 
with sides of the ducts covered over by a mem bar 
next thereto, said ducts being joined up by holes 
25 through the members with said component mount- 
ing face, said holes having a component normal to 
said face. 

3. A circuit board as claimed in claim 1 or claim 2 
wherein said body at least in the part thereof with 

30 the said mounting face thereon is made of hard 
foamed synthetic resin. 

4. A circu it board as claimed in any one of claims 
1 to 3 comprising plug terminals on the said body 
and the said fluid components, said terminals being 

35 joined together and having a direction normal to the 

mounting face. 
GL A circuit board as claimed in claim 4 wherein 

said fluid terminals are placed running out over a 

side of said body and fixed plug terminals are placed 
40 on the said body to the side of component mounting 

positions on said mounting face. 
6. A circuit board as claimed in daim 5 wherein 

said fixed plug terminals are placed in line with each 

other. 

45 7. A circuit board as claimed in any one of claims 
1 to 6 comprising a housing, first positive locking 
means and second locking means on the housing for 
functioning with said first means. 

8. A circuit board as claimed in claim 7 wherein 
50 said body Is placed in said housing, said housing 

furthermore being designed to take up at least one 
further such board. 

9. A circuit board as claimed in claimed in claim 8 
having further positive locking means on an outer 

55 side of said housing, and a housing enclosure for 
said housing, said enclosure having matching lock- 
ing means thereon for use with said positive locking 
means on said outer side. 

10. A circuit board substantially as described 
60 hereinbefore with reference to the accompanying 

drawings. 

1 1 . Any novel subject matter or combination 
including novel subject matter herein disclosed, 
whether or not within the scope of or relating to the 

65 same invention as any of the preceding claims. 



